Material and Methods
analysis. Phylogenetic analysis of ArrA was performed as previously described (1). 463 amino acid residues were included in the phylogenetic analysis.
Design of ARRAfwd and ArrArev and PCR
All of the nearly complete arrA sequences were aligned using Clustal X and conserved regions were identified using Block Maker (2) . Regions that shared similarity with other genes within the DMSO family were eliminated, and two of the remaining three regions flanked a gene fragment of ~160-200 bp. From these two regions, we designed COnsensus-DEgenerate Hybrid Oligonucleotide Primers (CODEHOP) (2), ArrAfwd and ArrArev, by inspection of the gene sequences.
Primer ArrAfwd anneals to the strain ANA-3 respiratory As(V) reductase gene from bp 869-902 while primer ArrArev anneals to the gene from bp 1015 to 1043 in the reverse direction. Together, these primers amplify a ~160-200 bp fragment that specifically identifies arrA. The degeneracy of these primers is 18 for ArrAfwd and 48 for ArrArev. The optimized PCR conditions include incubation at 95°C for 10 minutes, followed by 40 cycles of 95°C for 15 seconds, 50°C for 40 seconds, and 72°C for one minute. The concentration of each primer in a single reaction was 0.5µM.
Synthesis of As(V)-sorbed poorly crystalline iron hydroxide
Fe(OH) 3 was synthesized according to the protocol of Schwertmann and Cornell (3) . Briefly, 0.5 M NaOH was added to a 0.05 M Fe(NO 3 ) 3 solution to precipitate the iron hydroxide. The mineral was centrifuged at 7000 x g for 10 minutes and washed three times with sterile water. The mineral was then incubated overnight in a sterile 0.05 M As(V) solution to allow complete saturation of the iron surface sites. The specific surface area was assumed to be 600 m 2 /g (4), resulting in 0.0015 mol As(V)/g Fe. The mineral was washed, resuspended in anoxic medium containing 0.5 mM phosphate, 12.9 mM lactate and 50 mM bicarbonate buffer, divided into nine 200-mL aliquots and incubated for 24-36 hours at 30°C to allow it to equilibrate with the medium. Total As(V) concentration was 2.6 mM or 0.0016 mol/g iron oxide, total Fe concentration was 24.3 mM, and each sample contained 2.1 g As(V)-sorbed iron oxide/liter. 10 5 cells were added to each sample at the start of the experiment.
Sampling during the time course experiment
At each time point, the samples were shaken in the anaerobic chamber, and 4.02 mL were withdrawn with sterile pipettes for analysis. For nucleic acid extractions, 3 mL samples were centrifuged at 4°C for ~5-10 minutes, then iron was dissolved by adding 0.3 M oxalic acid (pH=3) and mixed with the sample resting on ice. The samples were spun again to pellet the cells. The supernatant was removed and pellets were frozen at -80°C until processing. Upon thawing, the samples were divided into two. RNA was extracted from one half of the sample using the TRIzol Reagent. Contaminating DNA was removed using the RQ1 DNase kit (Promega). Reverse transcription was performed using TaqMan Reverse Transcriptase Reagents (Applied Biosystems). DNA was extracted from the other half using the DNeasy Tissue Kit (Qiagen). Quantitative PCR was performed on an Applied Biosystems 7300 Real Time PCR System. To determine gene expression, the absolute quantity, normalized by cell number, of the arrA fragment in the DNA and cDNA fraction was determined at each time point based on a standard curve. Data is presented as the ratio of cDNA (i.e. mRNA) quantity to DNA quantity. To confirm that the observed effect was not due to PCR inhibition by iron in samples taken after inoculation, known concentrations of DNA were added to the nucleic acid samples and quantitative PCR was repeated. No inhibition was observed in RNA samples, and a constant level of inhibition was observed on all DNA samples, ruling out the possibility of PCR-bias. The PCR protocol was the same as described above with an additional 1 minute step at 60°C added at the end of each cycle for measurement of fluorescence.
As(V) and As(III) were measured by high pressure liquid chromatography (HPLC) using a Hamilton PRP-X300 column in series with a Bio-Rad Aminex HPX-87H
column. Both columns were heated to 50°C and run at a rate of 0.6 ml/min with 30 mM phosphoric acid as the mobile phase. Samples were measured by UV absorbance at 210 nm.
Nucleic acid extractions from Haiwee Reservoir
Total RNA was extracted according to the protocol of Hurt et al. (5) . Briefly, ~2
g frozen sediment was amended with 1g sterile sand and 1 mL denaturing solution. The sample was then frozen in liquid nitrogen and ground with a mortar and pestle. This was repeated three times. The sample was then moved to a conical tube and 9 mL extraction buffer was added. The resulting mixture was incubated at 65°C for 30 minutes with occasional shaking followed by centrifugation at 1,800 x g for 10 minutes at 4°C. The supernatant was removed and added to 20 mL of 24:1 chloroform-isoamyl alcohol. This was centrifuged again and the supernatant was transferred to a new conical tube. 0.6 volumes of isopropyl alcohol was added and the sample was incubated at room temperature for 30 minutes. The sample was then centrifuged at 1,600 x g for 20 minutes at room temperature. The supernatant was removed, and the remaining nucleic acid pellet was resuspended in DEPC-treated water. RNA and DNA were separated with a Qiagen Tip 100 RNA-DNA purification system before performing DNase treatment, reverse transcription PCR and PCR.
DNA was extracted using the UltraClean Soil DNA Kit (Mo Bio Laboratories, Inc.)
Amplified fragments were TOPO-cloned and sequenced by Laragen using M13
forward primer.
Phylogenetic tree generation for Haiwee clones
ArrAfwd and ArrArev PCR product sequences were aligned using ClustalX and phylogenetic analyses were performed using PAUP* 4.0b10. ~160-200 nucleotides were included in the phylogenetic analysis.
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